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A quantitative ill sit" hybridization study was carried 
out to determine the precise localization and andro-
gen regulation of the Bank organ regulated (FAR-
17 A) mRNA expression in the different cellular 
components of the hamster Bank organs. Although 
FAR-17A mRNA was highly expressed in the epithe-
lial cells of the sebaceous glands, it was also found in 
the outer root sheath of the hair follicles and in 
melanocytes. The changes in FAR-17 A mRNA levels, 
in the size of the Bank organ and sebaceous gland 
areas as well as in the weight of the seminal vesicles 
and prostate, were compared following castration 
and after 5a-dihydrotestosterone treatment. FAR-
17 A mRNA levels were already significantly de-
creased 1 d after castration, in parallel with a con-
comitant decrease in the number of labeled cells with 
the FAR-17A probe. A maximal decrease was found 
7 d after castration. The other parameters were sig-
nificantly reduced later. After 7 d of treatment with 
T he precise biocbemical mechanism s by w hich andro-gens and other stero ids act in the hair follicl es, sebaceous glands, and skin are in general, not well understood. It is known, however, that the steroido-gerlic enzym es 3/3-hydroxysteroid dehydrogenase/ 
85 _84 isomerase (3/3-HSD) , 17/3-hydro},:ysteroid dehydrogenase, 
Sa-reductase, and aromatase are present in the hair follicles and in 
the sebaceous glands of human skin (Wil son and Walker, 1969; 
Birgham and Sh aw, 1973; Scweikart and Wilson , 1974; Sawaya et 
ai, 1988; D umont ef ai, 1992; Labrie ef ai, 1992; Martel et ai, 1992; 
Simard ef ai, 1993; Itami el. ai , 1994) .1 T he enzym e Sa-reductase, 
which cata lyzes the conversion of testosterone (T ) into th e most 
ac tive androgen, dihydrotestosterone (DHT), is thought to playa 
particularly important ro le in both normal and pathologic skin 
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dihydrotestosterone, all values returned to those 
found in intact animals. Similar stimulatory effects 
on these parameters were observed after treatment 
with the adrenal sex steroid precursor dehydroepi-
androsterone. These data show that all of the com-
ponents of the Bank organs (sebaceous glands, hair 
follicles, and melanocytes) express the Bank organ 
regulated (17A) type gene (FAR-17A) gene and that 
its expression is stimulated by treatment with either 
dihydrotestosterone or dehydroepiandrosterone. More-
over, FAR-17A mRNA levels respond to androgen 
stimulation Inore rapidly than the standard morpho-
logic parameters, revealing that the FAR-17A gene 
could be a more sensitive and cell specific marker to 
study the mechanisms of androgen action in the skin. 
Key IVOI,ds: costovertebral orga1l/in situ itybr;dizatioll/dellydl'o-
epialldrosterollelilltracri1loiogy. J I,west Derlllatoi 107:44-50, 
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(Mauvais-jarvis ef ai, 1969; B irgham and Shaw, 1973) . Androgens 
sti mul ate the growth of both sebaceous glands and hair fo llicles 
(Pochi and Stra uss, 1974; Eblin g, 1990); the androgen dependency 
of these stru ctures has been studied in experimental animal models 
such as the rat preputial gland (Ebling, 1963; Bandin ef ai, 1970; 
Bullock et ai, 1970; Richardson and Axelrod , 1971 ; Sherins and 
Ba rdin , 1971; Hodgins and Ha y, 1973; Ebling , 1974) and the 
sebaceous glands in the ham ster flank organs and ear lobes (Ham-
ilton and Montagna , 1950; Giegel ef ai, 1971 ; Plewig and Luder-
sclmlidt, 1977) . In addition to T and DHT, the sex steroid 
precursor dehydroepiandrosterone (DHEA), which is transformed 
in to T and DHT in the hair follicl es and sebaceous g lands, is also 
recognized to play an important role in skin physiology (Takayasu, 
1979; Sawaya ef ai, 1988) . 
T he ham ster fl ank o rga ns are mainly composed of large seba-
ceous glands, hair foUicles, and m elanin pigment that are aLI , to 
various degrees, androgen-sensitive (Hamilton and Montagna , 
1950). Previo us studies ha ve analyzed the androgenic and anti-
androgenic e ffects on thi s tissue by measurement of the area of 
pigmented spots and sebaceous glands (Burdick and Hill , 1970; 
Vermorken el a/, 1982; Lutsky el ai, 1985; Brooks eI ai, 1991) , 
alth ough the size of the pigmented spot is not always unanimously 
considered a reliabl e indicator of androgen responsiveness of 
sebaceous glands or hair follicles (Wuest and Lucky, 1989). R e-
cently, an androgen-sensitive gene call ed FAR-17 A has been 
isolated and characterized in the hamster flank organ (Seki ef ai, 
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1.991); in addition, its reg ula t io n b y T and DHT, but not by DHEA, 
has b een reporte d (Hisaob cl nl, 1991). N everthe less , the di stribu-
tion a nd level of ex pressio n of its mRNA in the difFe re nt tissues of 
t h e ham ster fl ank o rgans remains unkn ow n . In the rat ventral 
prostate, the eva lua t io n of c hanges in the levels of mRNAs 
encod ing t h e subunits of th e prostatic b inding protein provide a 
more sensitive marke r a nd can detect earli e r ch an ges of androgen 
action than th e eva lua tion of g lobal changes in tissue or cellula r size 
(Labrie el nl, 1 988; Pelle tie r el nl, 1988; Labrie e/ nl, 1989) . 
T h e refore, b y ;/1 s;III h ybridization ana lysis, w e d etermine d the 
exact localizatio n of t h e FAR - 17 A gen e in th e diffe re nt cellul ar 
compo n e nts present in th e hamster flank orga n s and th e tim e course 
effect of castratio n and treatment with DHT or DHEA o n th e 
FAR-1 7A mRNA levels. C h anges in level of express io n of this 
gen e under androgen d ep"iv atio n and stimulation were compare d 
w ith t h e more class ic c hanges in the size of the flank o rgan and 
seb aceo u s g land areas as well as the weight of the seminal ves icles 
a nd prostate. 
MATElUALS AND METHODS 
Anilnals Adult male Syrian golde n hamsters weighing 110-150 g were 
purchased from C harl es River Breeding Laboratories (St. Constant, Que-
bec, Canada) and housed in a ligh t (14 h light/ day; lights on at 0600 h)- and 
temperature (22 ::': 'IOC)-contro ll ed 1'00111. Food and tap water were 
ava ilable ad libillllll . 
Steroid Implants T he stero ids DHT, Dl-lEA, and 'ho leste rol were 
purchased from Steralo ids (W ilton. NH) . The implants were prepared w ith 
Si lastic tubing (Dow-Corning. Midland . MI) measuring 0. 155 cm (inside 
diameter) and 0.3 '13 (outside diameter). Implants of the indicated length 
containing 100'X, I HT o r 100% DHEA were used. 
Experimental Procedure Groups of animals (5-10 per gro up) were 
castrated via the scrota l route under ketamine/xylazi ne anesthesia (11 
m g/kg) . T he first se ri es of experiments were designed to study the effect of 
t ime after androgen withdrawal on FAR- 17 A mllNA levels. Groups of 
animals were thus killed 1, 3. 7. and 14 d after orchiectomy. The second 
series of experiments assessed the effect of treatment with DHT (l00 f.Lg/ d) 
on FAR-17 A 1I1[~A leve ls. Hamsters cas trated '14 d previo usly received 
an drogen replacement fo r 7 o r '1 4 d . Compounds were administered 
subcutaneo usly (s.c.) in 0.2 1111 of '100% corn oil whereas contro l an imals 
received the vehicle alone . T he thi rd se ries o f experiments compared the 
effect of DHEA, a precursor of androgens (Labrie el al. 1988; Labrie , :t 99 1) 
with that of the potent androgen DHT on FAR-17 A mllNA levels, using 
sil astic implants. T hese implants were incubated in 0.9% saJine at 37°C 
overnight and inse rted s.c. on day 14 after castration. T he animals were 
killed by decapi tation 6 h after the last DHT injection or 1 mo after insertion 
of th e implants. Seminal vesicles as well as ventral and dorsal prostates were 
removed and weighed immediately. The length and width of the pigmented 
spot o utlining each flank organ were ca refully measured using a Vernier 
ca lipe r (Fisher Scienti fic, Montrea l, Canada). T h" flank o rgan area was 
calculated by the following fo rmula : p (L/2 X W /2) = 3.14 (L X W) / 4. 
After the animals were kill ed , a slI1a ll piece of skin containing the flank 
organ was quickly rell10ved and kept on dry ice for a few hours until 
p rocessing for routi ne hi stologic exa ll1ination and ill Silll hybridization. Data 
are expressed as means ::': SEM. 
T issue P r ocessing Frozen fl ank organs were fixed for 1-2 h in 4% 
(wt/vol) para formaldehyde in 0.1 M phosphate buffer (pH 7.4), rinsed in 
the sa me bu fFe r for 10 min , and immersed for 30 min in 0.05 M phospha te 
buffer containing 15% sucrose. T he ti ssues were then p laced in embt,dding 
medium (T issue-Teck OTC compo und, Miles Scientifi c, Naperville, IL), 
frozen on dry icc, and stored at - 80°C. Frozen tissues were cut into 
8-f.Lm-thick sections at - 20°C and thaw-mounted on ge latin and polyl-
ysine-coated slides . The sections were kept at - 70°C before hem atoxylin 
and eos in staining o r ill silll hybridi za tion. A fter hema toxylin and eosin 
staining, the sebaceous gland area in each field was measured in square 
millimeters. Statistical analysis was performed using till! Duncau- Kramer 
test (Kramer, 1956) . Results arc presented as m eans ::': SEM. 
Preparation of the cDNA Probe T he 474-bp cDNA insert used in this 
study was obtained by ampli fying part of the nucleotide sequence of tllC 
FA R.- 17 A cDNA (Seki el ai, 199'1). The reactions we re performed witl. 1 f.Lg 
of poly(A +) hamster flank organ I1IllNA as a templa te for reverse tran-
scriptase (Pharmacia. 2500 units/ml) in a burter containing MgCI2 (5 mM). 
KCI (50 mM) , Tris-HC I, pH 7.5 (10 mM). dNT Ps (1 mM), and the 
downstream primer (5' -CCACTGGGTATTATCATCTTCTTCTTG-3 ' ) 
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at a concen tration of 25 pM. T he reactions were performed for 60 min at 
37°C according to the manufacturer's gene ampli fication I~A polymerase 
chain reaction (PCR) protocol (Perkin-Elmer. Irvine, CAl. Further ampli-
fication of the cDNA fragment was achieved in 100 f.L1 of the same buffer 
except tllat th e MgCI2 concentration was about 2 111M, using a step program 
(95°C, 1 min ; 60°C, 1 min: 72°C. 1.5 min) after a 10 min incubation at 
100°C before add ing the upstreaJ1l primer (5 'GGACGTTCAAAGTACT-
TGACGCTCCTT-3') at a concentra tion of 25 pM and 2.5 units of Tat] 
polym erase for a total of 35 cycles. After verifi cation of its size on a 1 % 
aga rose nondenaturing ge l, the PCR fragment was purified fo llowing the 
Gene C lean 11 protocol (Stratagene, La Jolla , CAl and subcloned in ti,e 
llluescript plasmid (pBSKSII +: Stratagene). The nucleotide sequence of the 
amplified cDNA fragment, as determined by ti,e modified dideoxy chain 
reaction method Sequenase kit (Pharmacia LKB Biotechnology), showed 
that it was identica l to the FAR-17 A cDN A scquence reported by Seki e/ al 
(1991) and that it corresponded to nucleotides 276-749. T he 474-bp cDNA 
fragmcnt was then cut from the vector using Hilldlll and X lw l restriction 
enzymes, and the size of the iso lated insert was determined by 1 % agarose 
gel e lectrophoresis and the insert purified by Gene Clean II (Stratagene). 
T he fi'agment was then radiolabeled with [a-35SjdCTP (Amersham, 
Oakvi ll e. Ontario, Canada; > 3000 Ci/ mmol) by the random primer 
method (Feinberg and Vogelstein , 1983) to high specifi c activity (10? 
dpm/ f.Lg) . 
Isolation of RNA atId Northern Blot Hybridization Analysis Skin 
o btained fro m the dorsal area of male hamsters as well as tissue from the 
flank o rgans, testes , and liver was removed as quickly as possible after death 
of the hamsters and frozen in liquid nitrogen . Tota l cellular RNA extraction 
was achieved by the guanidinium isothiocyanate-CsCI method (Chirgwin. 
el ai, 1979). Nortll ern blot analysis was done Witll 20 f.Lg of tota l I~A, as 
described (Labrie cl ai, 1989; Martel el ai, 1992; Simard el aI, 1993). 
Measurement of FAR-17 A mRNA Levels by ill Sitll Hybridization 
T he ill .< illl hybridization procedure involved the following steps: the 
sections were (a) acetylated witll 0 .25% acetic anhydride in 0.1 M trieth-
ano lamine (pH 8.0) . fo r 10 min at room temperature; (b) rinsed in sterili zed 
distilled water fo r 10 min at room temperatu re and immersed in 2 X SSC 
(1 X SSC = 0.15 M NaCI/0.015 M sodium citrate . pH 7.0) fo r 10 min . T he 
prehybridization was done for 1-2 h in a burter containing 50% (vol/ vo l) 
formam ide, 5 X SSPE (1 X SSPE = 0.] 8 M NnCI, 10 mM NaH2PO". and ] 
mM EDTA, pH 7.4), 2 X Denhardt' s solu tion, 0.1% SDS. 200 f.Lg / ml of 
denatured sa lmon testis D N A, 200 f.Lg/ ml of yeas t transfer r~A/ml. and 
2 f.Lg/ ml of poly(A). T he slides were hybridized for] 6 h at 42°C in 
prehybridization buffer con taining, in add ition, 4% dextran sul f.1te . 10 111M 
ditluothreitol . and 2 X \0" cpm heat-denatured 35S-labcled FAR-17 A 
cDNA probe per section. After ti,e coverslips were removed in 2 X SSC, the 
slides were washed at room tempera ture in 2 X SSC for 2 h, 1 X SSC for 2 h , 
0.5 X SSC for 1 h , 0.5 X SSC for 1 h at 42°C, and 0.5 X SSC at room 
temperature. T he slides were then dehydrated in graded ethanol series and 
air -dried before autoradiography. T he [35S1cDNA-mRNA hybrids were 
exposed to Kodak-X Omat films for 3 d at - 70°C. The slides were then 
coated with NTB-2 nuclea r tracl emulsion (Eastm an Kodak, Rochester. 
NY) diluted with an equal volume of distilled water. After 1 week of 
e""Posure at 4° in a desiccated box, the slides were developed in Kodak 
D-19 develo per for 3 min , washed in water for 1 m in, and fixed in Kodak 
fixative for 5 min. After being washed in running water for 30 min, the 
slides were sta ined with hematoxylin and eosin and mounted wi til Per-
moullt. To determine the amoun t of nonspecific background hybridization, 
the flank organ sections were treated Witll pancreatic ribonuclease A (200 
f.Lg/ml) and ribonuclease T, (150 units/ml) for 1 h at 37°C. As an additional 
negative con tro l, flank organ sections were hybridized with a 3SS-labeled 
cDN A probe encoding rat 3J3-hydro"'ysteroid dehydrogenase/ 155-154 isomer-
ase (3J3-HSD) (Zhao el aI, 1991). Densitometric rneasurement of autora-
diographs of fl ank o rgans from all experimenta l groups was performed using 
a BIOIMAGE analysis system (Millipore , Corp., Milford, MA). Densito-
metric measurements of the hybridiza tion signal per nm1 2 were used to 
assess relative FAR-17 A mRNA levels. Developed slides were viewed and 
photograp hed with a Lcitz microscope equipped w ith bright- and dark-field 
illumination . CeUs were considered labeled if the signal-to-no ise ratio of the 
cell was 5 grains or greater. For each animal (seven animals per group) . the 
tota l number of labeled cells in four sections was determined . Data are 
presented as means ::': SEM. For each experiment, a one-way ana lysis of 
va.iance fo llowed by the Duncan-Kramer test was used to assess the 
signi ncan e of differences among the gro ups. Also. the percen tages of 
labeled sebocytes, oute r root sheath keratinocytes (ORSKs). and melano-
cytes that express 17 A-mRNA under DH T and Dl-lEA were considered. 
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Figure 1. Northern blot analysis of FAR-17A mRNA expression in 
different tissues. Total RNA (20 /-Lg) isolated from intact hamster flank 
organs (lnlle 1) , non flank organ skin related (laue 2), testes (/nlle 3). and liver 
(/nlle 4) were separated on a 1 % agarose gel, transferred to a nylon 
membrane, and probed with the FAR-17A cDNA. 
RESULTS 
FAR-17A eDNA Probe Detects a Single Transcript in the 
Hamster Flank Organ As shown in Fig 1 , the 32P_labeled 
FAR-17 A cDNA probe hybridized to a single signal corresponding 
to a 1 .8-kb transcript in total RNA of ham ster flank o rgans, w hich 
is in agreement w ith a previous study (Seki et a/, 1991). No 
hybridi ~ation signal was detectable in 20 /Lg of total RNA from 
hamster skin unrelated to flank organs, testes, or liver under the 
same experimental conditions . 
THE JOURNAL OF INVESTIGATIVE DER.M ATOLOGY 
Measurement of FAR-17A mRNA Expression in Hamster 
Flank Organs by ill situ Hybridization Figure 2 shows Equid 
emulsion autoradiographs of flank organs from D H T - and DI-IEA-
treated m ale h amsters . Under both treatm ents, the sebaceous 
glands show hi gher expression of FAR-17 A mRNA (Fig 2a,b), 
manifested as an increase in the number of silver grain s per cell than 
the hair follicles and m elanocytes (Fig 2~e). In the sebaceous 
glands, the FAR-17 A mRN A was mainly located in the differen-
tiated sebocytes (Fig 2a,I,) , whereas few grains wcre present over 
the basal or undifferentiated epithelial cells (Fig 2b). The hetero-
geneous pattern of sil ver grain distribution showed a variable 
degree of labeling among the sebocytes. In the hair fo llicles, the 
FAR-17 A transcript was expressed m oderately in the ORSKs (Fig 
2e,tI) . N o hybridization signal was detected in the inner root sheath 
epithelial cells (IRSKs) or in the hair bulb papilla cells. T he 
melanocytes contained in the epithe lium of the hai r fo Uicles (Fig 
2e,tI) that were also distributed in the dermis (Fig 2e), displayed 
weak express io n of FAR-I 7 A mRNA. Pretreatment of flank organ 
sections with RNase A before hybridization compl e tely prevented 
labeling of sebocytes, hair follicl e ep ith eEal cclls, and m clan ocytes 
(Fig 2.1). A similar absence of hybridization signal occu rrcd when 
the 35S_labeled cDNA probe encoding rat 3{3-HSD type I was used 
as negative control instead of th e fl ank orga n-specific FAR-17 A 
cDN A probe (data not shown). 
FAR-17A mRNA Expression Is a More Sensitive Marker o f 
Androgen Action than Other Classical Parameters As il-
lustrated in Fig 3 , a highly signifi can t (p < 0.01) decreasc in 
relative FAR-17 A mRNA levels was already detected in th e fl ank 
organ sectio ns 1 d after castration, from a va lu e of 0.400 ± 0.003 
arbitrary units (A.U.) in intact animals to 0.300 ± 0.007 A.U. A 
max imal inhibitory effect (p < 0.01) on FAR-1 7 A mRNA le vels 
was observed 7 d afte r castration . Daily administratio n of I 00 /Lg of 
DHT for 7 or 14 d in castrated animals increased FAR-17 A mRN A 
levels fro m 0.075 ± 0.002 A.U. to 0.390 ± 0.005 A.U. (p < 0 .01) 
after 7 d of treatment, a value not di ffe rent from tha t in in tact 
anim als. Figure 4 represents autoradiographs of Aank o rgan sec-
tio ns from hamsters at diffe ren t days of castratio n and a ftc I ' DHT 
treatment; this figure allows visualization of thc resu lts prescn ted in 
Figure 2. Cell-type specific mRNA expression is increased by DHT and DHEA in hamster flank organs. High labeling is observed over the 
sebaceous gland epitheHal cells after DHT (n, nn'owlrends) or DHEA (b. an'owlrends) treatment, whereas few grains or no labeling can be detected on the basal 
cells (b, nrrow/leads) . After DHT (c) or DHEA (d) treatment, the hair follicles displayed moderate expression ofFAR-17A mRN A (c and d, nlTowllcads) in the 
ORSKs, and a low amount oftlus transcript can be observed over a clump of hair follicl e melanocytes (c and d. nrrows). Low expression of FAR-17A mRNA 
can be also seen on dermal melanocytes after DHT treatment (e, nlTows). No labeling can be detected in the sebocytes, hair foll.icles. or melanocytes after 
RNase treatment (f). (Senle bar, 60 /-LM.) 
VOL. 107. NO.1 JULY 1996 
0.5 
Ul 
t-
Z 0.4 ::> 
>-
a: 
<t 
a: 0 .3 t-
iD 
a: 
~ 
<t 0.2 
Z 
a: 
E 
'" 0.1 ,... 
~ 
d:. 
<t 
u. 
O. 
INT 
ORCHIECTOMIZED (d) ORCHIECTOMIZED (14 d) 
Figurc 3 . FAR-17A mRNA cxprcssion is androgcn-dcpcndcnt in 
hamstcr flank organs as measured by ill silll hybridization after 
various tinles of castration and DHT rcplacenlcnt. Adult hamsters 
were lcill ed 1 , 2, 7, and 14 d after castration. In additional groups, hamsters 
castrated at the start o f the experiment were treated daily with 100 f.Lg of 
DHT starting 7 o r 14 d befo re sacrifice. Data arc expressed as means ::': SEM 
of arbitrary uni ts (A .U.). Statistical significance was assessed accordi.ng to 
Duncan-Kramer. " p < 0.05; *' , p < 0.01 versus in tact group and + + , p < 
0.01 versus orchiectomized contro l. INT, intact: C , control. 
Fig 3. Data similar to that presented in Fig 3 were obtained when 
the average number of tota l labeled cells including sebocytes, 
ORSKs, and melanocytes was considered: this value was already 
redu ced 1 d after castration (70.2 :!:: 1.09) (p < 0.05) compared 
with the intact group (85. 8 :!:: 2. 56) (p < 0.05). A maximal 
inhibition of the labeled cells expressing FAR-17 A mRNA was 
seen afte r 7 d of castration (7 .51 ::':: 2 .31) (p < 0.01). T he inhibitory 
e ffect of o rchiectomy could be completely reversed by 7 or 14 d of 
DHT trea tment (data not shown) . The percentages of labeled 
a b 
d e 
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Table I. FAR-17A mRNA Expression in Steroid-Treated 
Hamster Flank Organs Is Cell-Type Specific 
Cell type 
Sebocytes 
ORSKs" 
IRSKsb 
Papilla cells 
Melanocytes 
I I O uter root sheath keratinocytcs. 
Ii Inner root sheath kcratinocyrcs. 
FAR-17A mRNA 
('Yo of positive cell s) ' 
DHT DHEA 
80-100 78 - 97 
60 -70 58 - 70 
0 0 
0 0 
30-5 0 30 - 48 
r Percent of cells expressing > 5 X background. 
sebocytes, ORSKs, and melanocytes expressin g FAR-17 A mRNA 
under DHT treatm ent are shown in Table I. 
Figure S depicts the e ffect of castration and DHT administration 
in orchiectomized hamsters. The first significant change in the size 
of the pigmented flank organ area could be detected only 7 d after 
castration (p < 0.01) (Fig SA) . The first significant effect on the 
sebaceous gland area as weU as on the seminal vesicles and ventral 
prostate weights (Fig SB,q was detectable 3 d after castration (p < 
0.05 and p < 0.01, respectively) . T he group of castrated hamsters 
treated for 7 or 14 d with DHT showed a m arked increase in flank 
organ and sebaceous gland areas (Fig SA,B) as weU as in the 
seminal vesicle and prostate weights (Fig sq (p < 0.01). The 
values observed after DHT treatment were not significantly differ-
ent from those measured in intact animals. 
Figure 6 displays the results obtained ",rith DHEA or DHT 
implant on the FAR- 17 A mRNA levels and on the the size of the 
flank organ and sebaceous gland areas. The flank organ sections 
from orchiectomized animals foUowed by DHEA implant treatm ent 
for 1 mo showed a marked increase in FAR-17 A mRNA levels 
(0.39 :!:: 0.02 A.U.), a valu e identical to that obtained in intact 
animals and in animals that received DHT implants (0 .39 :!:: 0.02 
A. U.) (Fig 6A) . In contrast, castrated hamsters treated with cho-
c 
f 
Figure 4. X -ray autoradiographs show that FAR-17A mRNA expression dccreases in flank organs after different times of castration and 
increases after DHT treatmcnt. Flank o rgan sections fro m in tact hamsters (n), 1 d after cas tration (b), 3 d after castration (c), or 7 d after castration (d), 
as well as fl ank organ sections after RNase treatment (e) and castrated hamsters treated with DHT for 7 d (1). Exposure time, 48 h . 
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Figure 5. The flank organ (A) and sebaceous g land (B) areas as well as t h e weight of seminal vesicles, ventral lobes, and dorsal lobes of 
the prostate (C) are androgen-dependent in the hamster. Data are expressed as mean ::': SEM. Statistical sign ificance was dete rmined according to 
Duncan-Kramcr. . 1' < 0.05; •• 1' < 0.01 vcrsus intact gro up and + +. I' < 0.01 ve rsus control. INT, intact; C, control. 
lesterol implants showed FAR-17 A mRNA levels similar to those 
observed in RNase-treated flan k organ sections (0.07 ± 0.01 A.U .) 
(Fig 6A). Simil ar findi ngs were obta ined when the average of total 
labeled cells (includ ing sebocytes, ORSKs, and melanocytes) was 
evaluated after 1 mo of treatment with DHEA or DHT implant. 
Whereas ill the DHEA and DHT experimental groups the average 
total number of cells was about 83.99 ± 2.56 and 82.9 ± 2.29 
respectively, the va lues were of6.98 ± 3.16 for the castrated group. 
Also , the percentages of sebocytes, ORSKs. and melanocytes 
containing FAR-17 A transcript under DHEA treatment are dis-
played in Table I. DI-lEA and DHT implant treatments displayed 
differen t andJ'Ogenjc effects on the size of the flank organ and 
sebaceous gland areas as well as on the seminal vesicles and prostate 
weights . A lthough the value related to the size of the pigmented 
area of the flank organ showed a marked increase after DHEA 
treatment compared with castration (p < 0.01), this value did not 
reach that in intact animals (Fig 6B). In contrast, DHT treatment 
completely reversed the effect of orchiectomy on this parameter 
(Fig 6B) . On the other hand, treatment with eithe r DHEA or DHT 
implants stimulated the size of sebaceous gland area to a valu e 
comparable to in tact anima ls (Fig 6C) ; it also appeared to reverse 
the effect of orchiectomy on sen-lina l vesicles and prostate weigh ts 
(data not shown). 
D ISCUSSION 
OUI' study shows the precise cellular loca lization of expression of 
the FAR-17 A gene in the male hamster flank organs as well as its 
particularly rapid decrease after androgen withdrawa l caused by 
orchiectomy. We have demonstrated by ill sit ll hybridization that 
the FAR-17 A gene is expressed in all components of the Rank 
organs (sebaceous glands, hair fo lli cles, and melanocytes) and that 
its expression is increased after treatment w ith eithe r DHT or its 
precursor DHEA. Most importantly, ou r data show that ch anges in 
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FAR-17 A mR.NA levels measured by ;11 sitll hybridization are a 
more sensitive and rapidly modulated parameter of androgen action 
or withdrawal th an classical measurements of flank o rgan and 
sebaceous gland size. 
The results of our study are in good agreement w ith previous 
reports that showed an almost to ta l disappearan ce of the FAR-17 A 
mRNA signal 7 d afte r castration as well as a significan t increase in 
FAR-17 A mRNA levels in the Rank organs as ea rl y as 1 dafter 
starting DI-IT treatment, w hereas a maximal efFect was seen after 5 
to 7 d of steroid admuustration (Hisaoka ct nl, 199 1; Seki et nl, 
1991). On the other hand, less is known about the androgenic effect 
of Dl-lEA on the hamster fl ank organs. It has been shown that 
topical application of DHEA ca used neither Rank organ growth nor 
increase in pigmentation (Frost ef nl, 1973) . Moreover, when this 
application was sustained for 7 d , it had no effect on the expression 
of FAR-17A mRNA in the hamster flank organs (Hisaoka et nl. 
1991). Nevertheless, an interesting observation of our study is that 
DHEA not only caused an increase on the size of the pigmented 
fla nk organ and sebaceous gland areas, but also that the FAR-17 A 
mRNA levels were increased. T h e data reported here clearly 
demonstrate that the ad renal steroid DHEA has 3n andl'Ogenic 
efFect on the hamster flank o rgan similar to that ofDHT, altho ugh 
quantitatively less potent. T he lower potency of DHEA compared 
w ith DHT is e"'Piained by the fact that prior transform ation of 
DHEA U1tO the androgens T and DHT needs to be completed by 
the in tracrul e stero idogenic enzym es (Labrie, 1991) . Supporting 
evidence for a role ofDHEA in sebaceous gland activity is prov ided 
by studies that show a stimu lation of lipid synthesis in hamster 
sebaceous g lands by DHEA (Lutsky et nl, 1.974). 
Moreover, by comparing the androgenic response to DHT and 
DHEA stimulation, it is clear that the sebaceous glan ds disp layed 
the lughest expression of FAR-17 A mRNA. Consistent with our 
data, earlie r morphometric studies (Goos ci nl, 1982; Vermorken el 
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Figure 6 . DHEA or DHT silastic implants reverse the inhibition of 1 rno orchiectomy on FAR-1 7A mRNA expression (A). flank organ (B), 
and sebaceou s g land (C) areas ill the halTIster. Data arc expressed as mean ::': SEM of arb itrary units (A.U.). Statistical signifi cance was determined 
according to Duncan-Kramer. + + , I' < 0.01 versus orci1i ectomizcd control. INT, in tact; C, control. 
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ai, 1982; Lucky et ai, 1986) have indicated that the sebaceous 
g lands, hair follicles, and m elanocytes of the ham ster flank o rgans 
do not respo nd identically to androgenic stimulation despite th e fact 
that they arc all androgen-dependent. In addition, il/. " itm stud ies on 
hum an sebaceous glands ha ve also shown that alth o ugh sebocytes 
responded to both T and DHT, th ey show a particular response to 
an drogen s that is dependent o n the localization of the sebaceous 
glands (Zouboulis et ai, 1994). T he fact that FAR- 17A mRN A is 
predominantly expressed in sebocytes suggests that the product of 
this gene may be involved in lipid syn thesis. Previous [3H]thymi-
din e incorporation studies have also revealed that sebocytes in 
particul ar show a high labeling index after androgen treatment 
(Pie wig and Luderschmidt, 1977). 
M orpho m etric studies based o n evaluati on of the hair follicle 
growth in the flank organs under androgen treatment have indi-
ca ted that this parameter shows a greater response to androgens 
than the sebaceous glands or m elanocytes (Lucky e/ ai, 1986). O ur 
data, however, dem onstrate that the hair follicles of the ham ster 
flank organs under DHT or DI-IEA stimulatio n expressed less 
FAR-17 A mRN A than the sebaceous glands. Our fmd ings also 
suggest that this androgen-regulated gene is m ainly transcribed 
w ithin the ORSKs, m ore than in any other cell componen t of the 
vario us follicular compartm en ts. N everthe less, these findin gs are in 
agreement w ith ill I, ilm studies of hum an hair follicles (Kiesewetter 
et ai, 1991; IGesewetter et ai , 1993) that have shown that the 
ORSKs arc the m ost sensitive cells in the hajr folljcle to T and 
DHT. Surprisingly, the FAR-17 A gene was no t de tected in the hair 
papilla cells after androgen expos ure, a fi nding th at calls into 
question the ro le of these cells as a direct target of androgens . 
Furth er stud ies, such as ill "itro cul ture of the hair papilla cell s as 
well as m easurem ent of androgen receptors, need to be perform ed 
to determine whe ther these ceUs could respond difFerent ly to 
various androgen treatm ents. III " ilm studies in hum an papilla cells 
o btained fiom sca lp and beard hair fo llicles showed that they do not 
r espond to androgens at any concentration u sed despite the exis-
tence of androgen receptors in the papilla cell s (Blauer el ai, 1991; 
Randall, et ai, 1992). 
PreviOll S studi es carried o ut in orchj ectomized o r developing 
h am sters have shown a decrease in the amount of m elanin in the 
h air follicl es as welJ as an increase in pig m entation after T o r DHT 
treatment (Hami lton and Mo ntagna , 1950; D iaz et ai, 1986) . 
Nevertheless, the response to androgenic stimulus of m elanin and 
melanocytes appears to be lower than for the sebaceous glands and 
hair follicles (Vermorken ct ai, 1982). O m data, in fact, demon-
strated that the pigmented spot of the fl ank organ showed an 
increase in the surface area after cas tra ted ham sters w ere treated 
w ith e ither DHT or DHEA, indicating an increm ent in the am o unt 
of melanin after androgen stimul atio n. N everthe less, the m e lano-
cytes and m elanjn of the hamste r fl ank organs con tain ed low 
a m o unts of FAR-17 A mRN A compared to the sebaceous glands 
and hair follicle keratinoc)'tes. T h.i s finding is in agreem ent with 
previous studies that have po in ted o ut that pigm entation of the 
flank organs and growth of tile sebaceous glands m ay have di ffe rent 
thresholds of response to androgenic o r anti-androgenic stimuli 
(Goos et ai, 1982) . 
Although not absolutely quantitative, the il/. sitll hybridization 
experim en ts provided the spatial reso lu tio n to e nabl e detection of 
relative changes in the level of expressio n of FAR-17 A mRN A 
w ithin specific cellular componen ts of the flank o rgan s. Moreover, 
a ceU-bY-Cell analysis shows the heterogeneity of the distributio n 
pattern of FAR-17 A mRN A in the differen t celJs of flank o rgans. 
T he physiologic implication of the heterogeneous responsiveness 
by the different tissues of fl ank orga ns to androge n treatment is tha t 
the FAR-17 A gene o r genes in sebaceous glands, hair follicl e 
epithelial cells, and m elanocytes do not respo nd simultaneously 
w ith the sam e sensitivi ty or to the sam e m axim al capacity to 
androgen stimulatio n or m ay invo lve different posttranscriptiona l 
mechanisms. Any or a combination of these possibili ties could 
explain the heterogene ity of response of the same ge ne in different 
skin appendages . O n the other hand , a recent study using ill sitll 
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hybridization demonstrated that the FAl:t-1 7 A gene also responded 
to anti-androgen treatm ent: afte r topical application of either 
finasteride or flutamide, the FAR-17 A mRNA levels decreased 
dramatically in the hamster flank organs (C hen ei ai, 1995). T hese 
results indkate that FAR-17 A gene eA"jJression constitu tes a good 
m arker for th e study of both th e androgenic and anti- androgenic 
effects that regu late the flank organ activity. 
O ur data show that altho ugh FAR-17 A mRNA is expressed in all 
of the components of the hamste r flank organs (sebaceo us glands, 
hair follicles, and melanoc),tes), this gene is preferentially located in 
the sebaceous glands. In these g lands, FAR-17 A mRNA is localized 
m ainly in sebocytes, w hereas in hmr follicles it is de tected in the 
ORSKs. Moreover, in the h am ster flank organ s, the FAR-17A gene 
is activated by either DHT or DHEA treatmen t. Finally, measure-
ment of the levels of FAR-17A gen e expression by ill situ hybrid-
ization in the ham ster fl ank organs ofters a m ore sensitive parameter 
of androgen action than the classical measurement of the pigmented 
spot or sebaceous g land areas. 
This ",,,rk ",as supp"rted b), Ihe Nl edical Research C"' IIIcii (JldR C) of Cauada, 
S"ciete d'ill lJcs/issc/II C/I / R &·D A NDROS IIIC., alld Elldorecherchc. 
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